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In partial fulfillment of the requirements for Massachusetts Educator Licensure, the 
author spent over 100 hours of observation and 150 hours of practical teaching experience in an 
eighth grade science classroom at Gardner Middle School in Gardner, Massachusetts. 
Demographical information for Gardner Middle School and for each community that contributes 
students to Gardner Middle School was researched and analyzed. The current Massachusetts 
Curriculum Frameworks as well as MCAS requirements for the eighth grade science test were 
likewise examined, and relevant, functional lesson plans and course materials were generated 




Chapter 1: Gardner Middle School 
Community Profiles 
Gardner Middle School is located in the City of Gardner, in North Central Massachusetts. 
The vast majority of students, around 94.9%, that attend Gardner Middle School live in Gardner, 
while 5.1% of the students attend from the surrounding communities by utilizing the school 
choice program available to students in Massachusetts. The communities represented at Gardner 
Middle School include Ashburnham, Athol, Fitchburg, Hubbardston, Leominster, Petersham, 
Philips ton, and Winchendon [1]. 
Gardner has an area of 23.0 square miles and a population of 20,770 [2]. In the 2000 
Census, the per capita income in Gardner was $18,624, compared to the national average of 
$21,587 [3]. Figures 1 to 3 below compare Gardner’s demographics to those of the other 
communities that contribute students to Gardner Middle School. 
 






























Figure 2: Community Profiles - Population. 
 
 
Figure 3: Community Profiles - Per Capita Income. 
 
Gardner Middle School  
Gardner Middle School services 613 sixth, seventh, and eighth grade students in the Gardner 










































including Sacred Heart School and Holy Rosary School, both private schools in Gardner, and 
North Central Charter School in Fitchburg, through the school choice program. 
The student population is approximately 50.2% female and 49.8% male, with 3.9% 
African-American, non-Hispanic students, 2.4% Asian/Pacific Islander, 9.7% Hispanic, 0.8% 
Native American, 81.9% White, and 1.3% multi-race, non-Hispanic students [4]. Figure 4 
compares the student population breakdown to the state averages. 
 
Figure 4: Ethnic Diversity Comparison. 
Pie charts compare ethnic diversity at Gardner Middle School with state-wide percentages. [4] 
 
Gardner Middle School employs 46 full-time teachers, giving a student/teacher ratio of 
14:1. This value is only slightly higher than the state ratio of 13.6:1. In 2007, the average per 
pupil expenditure was $9,532, approximately 80% of the state average, which was $11,858 [4].  
 9 
 
On the eighth grade floor, the 230-member class is divided into two teams, A and B. 
These teams determine which teachers a student will have, as each team has a unique set of 
teachers for the core subjects. This practicum was completed in Team 8B. 
Massachusetts Comprehensive Assessment System 
The Commonwealth of Massachusetts developed the Massachusetts Comprehensive 
Assessment System (MCAS) as a statewide exam based on the learning standards in the 
Massachusetts Curriculum Frameworks. It was implemented to fulfill the requirements of the 
Education Reform Law of 1993. This assessment tests all students throughout their educational 
career, primarily in English/Language Arts and Mathematics, with supplemental tests in Science 
and Technology/Engineering and History and Social Science [5]. Table 1 shows the percent of 
eighth students at each performance level in Gardner compared to state-wide, for MCAS tests 
administered in Spring 2008. In this table, we can see that only 1% of eighth graders achieved an 
advanced score on the Science and Technology test in 2008. CPI is a percent value, similar to a 
report-card grade, scored out of 100.  
 
Table 1: MCAS Performance Level Comparison.  










Subject District State District State District State District State CPI
English/Language 
Arts 7% 12% 63% 63% 25% 18% 5% 7% 230 87.7
Mathematics 14% 19% 21% 30% 36% 27% 29% 24% 228 65
Science and 




The MCAS is also used to judge the progress of schools and districts toward fulfilling the 
No Child Left Behind Law objective. This federal act requires every school and district meet (or 
surpass) standards of performance. It states that all students should be proficient in Reading and 
Mathematics by 2014, and the AYP monitors the progress of each school and district toward this 
goal [1]. MCAS scores are collected and analyzed by the state to ascertain the progress of each 
particular school toward the Adequate Yearly Progress (AYP) standards. This AYP evaluation is 
used to rate each school based on test performance and the rate at which performance improves 
in both English/Language Arts and Mathematics. Guidelines are also in place on the AYP for 
schools to meet, including participation, performance, improvement, and graduation rate. Table 2 
illustrates AYP ratings for Gardner following the Spring 2008 MCAS exam, and Table 3 
displays Gardner’s performance according to these AYP guidelines. 










Table 3: Gardner Performance against AYP Guidelines [4] 
Participation Performance Improvement Attendance Rate
Subject Req. Actual Met? Req. Actual Met? Req. Actual Met? Req. Actual Met?
English/Language Arts 95% 99% Yes 85.4 87.0 Yes 90.6 87.0 No +1% 94.5% Yes
Mathematics 95% 100% Yes 76.5 67.2 No 69.0 67.3 No +1% 94.5% Yes
 
As Table 1 shows, MCAS administers a Science and Technology/Engineering test in 
eighth grade, and the generated eighth grade science syllabus should include opportunities to 
practice for this important assessment.  
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Chapter 2: Course of Interest 
Organization of Class Schedule  
Gardner Middle School operates on a rotating block schedule, where every block meets 
each day. For eighth grade, the school day is divided into eight blocks, which are given letter 
names. Two of these blocks, C and G in this case, are set as “Unified Arts”, such as gym, band, 
and art. One block, E block, has been designated as “Skill Center”, and is the block that falls 
directly around lunch. The interpretation of this block varies from grade to grade, and even from 
team to team. Team 8B used Skill Center as extra class time for longer blocks. The remaining 
blocks (A, B, D, F, H) rotate through the daily schedule. This timetable is represented below in 
Figure 5: A Rotating Block Schedule.Figure 5, and has been color-coded for distinction. 
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY 
1st Block A H F D B 
2nd Block B A H F D 
3rd Block C C C C C 
4th Block D B A H F 
4th Block E E E E E 
  LUNCH LUNCH LUNCH LUNCH LUNCH 
5th Block E E E E E 
5th Block F D B A H 
6th Block G G G G G 
7th Block H F D B A 
Figure 5: A Rotating Block Schedule. 
At Gardner Middle School, scheduling for all subjects excluding mathematics follows a 
heterogeneous grouping; that is, only the math classes are organized by ability. As such, every 
class will generally have approximately the same timeline and structure. Detailed content and 
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assessments will vary between the teams, but within each team, classes follow almost identical 
schedules regardless of block. 
Curriculum  
In recent years, curriculum organization throughout the school system has been subject to 
many changes. Most of the schools in the Gardner Public School system, including Gardner 
Middle School, have faced multiple administrative changes in recent years as positions become 
available to new candidates. In spite of these upheavals, a new structure was set for the science 
department two years ago at Gardner Middle School, which rearranged the order in which 
material is presented. This new structure creates a more sequential progression of topics, and 
allows for additional review of the material for eighth graders before MCAS in the spring.  
Sixth grade begins with an introduction to general science, the scientific method, and 
basic biology, focusing on microorganisms and plants. In the second half of the year, sixth grade 
covers geology and environmental science. Seventh grade begins with basic physics principles, 
such as Newton’s Laws of Motion, properties of fluids, and energy, work, and heat. The second 
half of the year begins with astronomy, then returns to geology but goes into more detail by 
applying the physics principles introduced in the first half of the year. As the year ends, seventh 
grade again covers biology, this time with a focus on the animal kingdom. Eighth grade focuses 
on chemistry, from an introduction to matter to types of chemical reactions, which was the 
subject the author taught. The second half of the year covers cellular biology and functions, an 
introduction to meteorology, and review of MCAS material. 
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It is easy to see a pattern emerging in the structure of the courses. Several fields of study 
repeat in future years, such as biology and geology, with each year increasing the complexity of 
the studied material. In addition, each year has at least one unique unit of study. It can be said 
that the scientific method unit in sixth grade will carry through all years, and that the physics 
principles discussed in seventh grade will have applications in eighth grade chemistry, especially 
concerning physical properties of materials and heat and energy applications. 
High school science courses begin with biology in ninth grade before moving to 
chemistry and physics, with environmental science as an additional elective. The middle school 
structure is organized such that every high school course is introduced as a unit at least once in 
the three years. This is beneficial both to the students and to the high school teachers. Students 
have some background information on the subject and are better able to anticipate the material in 
the course, at least in the first weeks. High school teachers benefit from the fact that their classes 
will not be the first time students are faced with these topics, facilitating transitions and allowing 
for a more rapid development from basics to essential course topics. 
The curriculum has been carefully planned to address the standards proposed by the 
Curriculum Frameworks. In addition, the Holt Science & Technology series carefully monitors 
the NSF Curriculum standards throughout their materials. Finally, topics which frequently 
appear on MCAS tests are often reinforced throughout the department, to assist the students 




Chapter 3: Course Materials  
A teaching practicum involves planning and material development from the student 
teacher. Because many different learning styles exist in the classroom, it is important to vary 
teaching methods and activities to allow each student the opportunity to work to their strengths. 
Throughout the semester, lectures, demonstrations, labs, and group projects were used in an 
attempt to maximize these opportunities. A sample of these materials is provided in this section, 
as well as the rationale behind each lesson and the relevant frameworks associated with the 
material. 
Chapter Overview  
An overview of each of chapters 3, 4, and 5 were created to put individual lesson plans in 
perspective with the entire unit. These overviews provide unit objectives, relevant frameworks, 
and the basic plan for each lesson within the unit. This kept each unit more organized, and made 













































































































































Traditional Lectures and Activities  
Traditional lectures, in which the teacher presented the relevant concepts and the students 
took notes on the content, were used in this class. While this method may not be the most 
interesting for the students, it is the most convenient way to format the delivery of some topics, 
such as the history of atomic theory. However, that is not to say that these lectures cannot also 
benefit from activities. In this lecture, the students reenacted Thomson’s Cathode Ray 
experiment, and were better able to understand the methods, and the significance of his 
discoveries. 
Atomic Theory 
The material in the Development of the Atomic Theory chapter was presented as a 
traditional lecture, supplemented with two student activities to demonstrate the results of two 



















































Chemistry, by its very nature, lends itself well to experimentation and lab work. 
However, lab guidelines are very strict with regards to the equipment available to students, and 
the kinds of activities students can perform. Even if these guidelines were not in place, resources, 
such as Bunsen burners, chemicals, glassware, and other equipment, are difficult and expensive 
to procure. It is unfair to deny students this entire experience for these reasons, and so 
demonstrations come to take a prominent role in classroom activities. Three demonstrations were 



















































Materials:  Aluminum powder        Goggles 
Iron (III) oxide          Lab apron 
Magnesium ribbon        Heat‐proof gloves 
Torch lighter          Fire extinguisher 































Materials:  Lycopodium powder        Goggles 































Materials:  Glucose          Goggles 
Potassium hydroxide        Lab apron 





























 If you ask any student what their least favorite part of school is, they will most likely say 
homework. Nevertheless, homework remains an important method of assessment, by allowing 
the instructor to evaluate how well the students understand the material. Often, homework would 
consist of a set of questions, in the book or in a worksheet, which reviewed the lesson from that 
day. The textbook contains well-organized section reviews that were very helpful for students. 
One set of worksheets, the Directed Reading series, was particularly effective in judging the 
students’ understanding of the sub-chapters, as they contained many types of questions, 
including open-response questions similar to those on the MCAS. Reinforcement activities that 
focused on topics covered in the past were also used. In addition, it was observed that students 
are more likely to finish their homework if it is interesting in some way, for example if it is a 
puzzle rather than a straight list of question. Additionally, if the assignment related the lesson to 
“real life” it was further accepted by the students as a legitimate assignment. For example, early 
in the year the students were introduced to the scientific method. The activity that corresponded 
to this lesson involved the students finding a situation in which they would use the scientific 
method in “real life”. When the assignment was complete, most students expressed surprise that 


























Chapter 4: Classroom Dynamics 
Students  
There are five blocks of eighth grade science, which, as was previously discussed, have 
been labeled with letters: A, B, D, F, and H. These classes range in size from 18 to 25 students 
with varying backgrounds, learning strengths, and behavioral tendencies. With the 
heterogeneous grouping in class scheduling, each block has a fairly even distribution of ability 
and discipline level. This mixture greatly influences the classroom dynamics, both positively and 
negatively as the following examples will show. 
A-Block 
 This group of students was the largest class. With only 28 seats in the classroom, 25 
students occasionally seemed crowded. This class contained a good balance of differing learning 
styles. On several occasions, it was observed that while some students might be struggling with a 
particular topic, others in the class were able to grasp the concepts easily. In most situations, the 
students who understood were able to help the students who did not. It was further observed that 
the “teachers” among the students were not always the same, and that this assistance was offered 
and accepted regardless of who understood. In this class, because of the dynamics among the 
students, lectures or demonstrations were delivered, and work was assigned. Students were often 




B-block was the most attentive class. The majority of this class seemed to learn best 
through a lecture and/or discussion, followed by review questions. This group also had very few 
behavioral issues. As such, the atmosphere in this block tended to be much more relaxed and 
informal than the other classes. More leniency was possible with respect to group work and 
projects, since these students could usually be trusted to finish their work and to minimize 
disruptions.  
D-Block 
This class was characterized most definitively by their friendships. All of the students in 
this block were friendly with each other, and it made for a generally pleasant atmosphere. 
Incentives such as extra points or a break from homework were offered if certain conditions were 
met within the class, and in most cases, this class encouraged each other to meet the objective. 
Unfortunately, these friendships led to chattiness that on occasion lost them privileges. For 
example, this class was unable to attend one of the planned demonstrations and was instead 
assigned book work because they could not keep the noise level down in the hallway. Instead of 
the informal discussions that were possible in B-block, D-block required a more rigid structure, 
and responded best to lectures in which pointed questions were asked at random. In this way, 
students were given motivation to stay focused and not get caught talking. Group projects were 




 F-block was the class with the most severe behavioral problems. There were a few 
students in this class that had multiple behavior concerns, and this is the only class from which a 
student was sent to the office. This class was frustrating, since many of the other students were 
willing to learn, and the disruptions necessary for disciplinary reasons detracted from that 
learning experience. After the first few difficulties, it was much easier to, if not avoid then at 
least mitigate the effects of the disciplinary disturbances. Most often, the students would read the 
material from the book, and points were given for participation. This allowed for easier mobility 
to forestall any behavioral outbursts, and for the ability to get the students involved in their 
education. 
H-Block 
 As the one notable exception to the previously observed even distribution of ability and 
discipline levels, H-block had the misfortune to fall during the same block as the highest-level 
math class. Further, the majority of the students were from low-income families, and it was 
observed that the students seemed to have no real motivation to do well in school, or in fact even 
to attend regularly. It was sometimes difficult to convince the students to do anything in the 
class, though this problem was more evident at the beginning of the practicum and faded as the 
students became more comfortable in the class. It was found to be helpful, especially in the case 
of this class, to establish definite boundaries within which the students could behave, whether in 
their interactions with each other, their interactions with the faculty, or the work ethic they 
showed regarding assignments. After an initial period of testing these boundaries, the students 
seemed to settle down, and privileges, such as the option to work in groups for bookwork, were 
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reinstated. Absences were also a definite issue with this block. Usually, if a student is out, the 
work must be made up the next day they return. This method worked in most cases, but 
occasionally a student would be absent for an extended period of time. One student missed an 
entire chapter of material before returning to the class. In these cases, a schedule was drawn up 
to assist the student with the make-up work, and tutoring sessions were offered to allow the 
student to catch up to the class.   
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Chapter 5: Assessments 
As with learning, assessment can be done in several ways and different students will 
respond differently to each type. Several assessments were utilized over the course of the 
practicum, including tests and quizzes, and projects. 
Tests and Quizzes 
Though not a favorite among the students, traditional tests do have merit. These tests 
provide a straightforward evaluation of a student’s understanding of a particular topic. These 
tests were generated by the Holt textbooks. Always, open-ended questions were included in the 
test, and wherever possible, questions based on tables, graphs or figures were included as well. It 
has been shown that students have the most difficulties with the open-ended MCAS questions. 
By including them in the tests throughout the year, the students have many more chances to 
improve their ability to answer these types of questions.  
Some quizzes were also given. Quizzes were counted as two homework grades. Usually, 
quizzes were given shortly after a topic was covered to ensure understanding in the students. 













































In-class projects tended to be activities that could be too difficult for individual work. 
While this was not always the case, these assignments provided students with the opportunity to 
work in groups. Especially in the more difficult chapters, such as Introduction to the Atom and 
the Periodic Table, these activities were key in promoting understanding by allowing the students 
to collaborate and learn from each other, as well as providing them the opportunity to ask 
questions on the work. The two examples shown are from the Period Table chapter. One is a 
crossword puzzle in which students were required to use their knowledge of the periodic table to 
obtain the names of elements. The second is a logic puzzle that involves the discovery of a new 
planet that was adapted from the Virginia Department of Education Science Outreach Program. 
In this project, the people on this planet have developed a periodic table, but the names of their 
elements do not match ours. Students were asked to figure out which elements correspond based 
on properties given in the clues. 
The culminating project for this unit used knowledge gained in every chapter. This 
project was designed to incorporate the idea of learning through design, which has been gaining 
momentum in many educational circles. In this project the students were asked to present their 
element like an infomercial. The goal was to catch the interest the consumers (the other students 
in the class) so that they want to buy the element. Groups of 3-4 students were assigned their 
element and were asked to research it.  
Guidelines were set to ensure maximum impact of this project. Students were given a 
minimum requirement regarding the information that needed to be presented in their infomercial. 
They were also required to generate a poster for their element, and a storyboard and script for 
their presentation. In any project that involves presenting in front of people, there will always be 
students that are uncomfortable. By including these preliminary requirements, the project plays 
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to a greater range of strengths in the students. Students were then given ample in-class time to 
design and prepare for their infomercial. 
Since this project was so time-intensive, and because there were so many aspects to it, the 
grading form had several parts. Students were required to turn in their research sheet, a poster, a 
finished script, and a storyboard with role designation for group members. Additionally, the 
presentations themselves were graded by the teacher using a rubric. The rubric focused on both 
the technical research and the creative application of the presentation. Peer evaluations were 
distributed for each project, where students discussed their reaction to each project and the 
marketing strategy used by each group. 
With peer evaluations, there is always the risk that some students won’t take the 
evaluation seriously or will use the opportunity to sabotage the project. In some classes, there 
were certain biases evident in the peer evaluations, but overall there were much fewer issues than 
were anticipated. Students tended to be less critical of their peers’ work, but they were also 






























































































































































































































































































































































































Group Members:                         
Element:               Block:             
 
1) Would you buy this element?    YES    NO 
2) Did the group present the relevant information? (Name, Symbol, Atomic Number, History, 
Uses, Facts, etc.)        YES    NO 
3) Did the group present the information in a clean manner?    YES    NO 
4) Was the presentation interesting? Did it keep your attention?    YES    NO 








Group Members:                         
Element:               Block:             





 Total Points        
 
Rubrics:                    (40 Points) 
    Research (20) 
    Presentation (20) 
Total Points        
 
Sales Receipts:                  (20 Points) 
    Peer Evaluations 
    Overall Teacher Evaluations 
Total Points        
 
 





Eighth grade is an important landmark for MCAS testing. It is the last full test students 
will take before the test is administered in grade 10 to determine eligibility for graduation. In 
addition, eighth grade is significant because there is a Science and Technology section as well as 
Mathematics and English/Language Arts. Throughout the semester, materials were distributed 
with the goal of assisting students with MCAS preparation. Critical thinking problem solving 
questions were used, as well as short open-ended questions. Critical thinking questions tended to 
be similar to reading comprehension questions often encountered in the MCAS. These activities 
usually involved an application of the material learned. For example, one activity discussed a 
situation in which two people found a material they believed came from space. They analyzed 
the rock, and discovered that it could not be a new space material because it had the same 
properties as a known substance on Earth. Additionally, materials that helped the student learn 
how to solve problems were included. These questions will have long-range benefits, as they are 






























This project was very important on several levels. First, it provided an opportunity to 
teach in a classroom with guidance from the practicum mentor. This was invaluable, as any issue 
that arose had been faced at some point in the mentor’s career. The mentor’s guidance can be 
likened to a template, a blank guide to assist in the creation of lessons and course materials. 
Second, the practicum demonstrated many of the obstacles that teachers face daily, such as 
unruly students, limited resources, and rigid frameworks. Many student teachers have an 
idealized view of the teaching environment. This practicum serves to give a taste of the true 
difficulties teachers must overcome to provide an adequate learning environment. Finally, and 
most importantly, it established an experience with which one can completely, honestly, and 
consciously answer the question, “Why teach?” 
 “Why teach?” is a question that many teachers and teaching hopefuls must address often. 
Teaching is, quite possibly, the most important profession in any community. All other positions 
– doctors, engineers, administrators – are worthwhile and significant, necessary to keep the 
world running. What, though, or rather who, passed to these men and women the skills they need 
to succeed, the life-skills, the passion for the field, the desire to continue to learn, so their roles 
might be better filled? 
Why is teaching so important? As an institution, teaching is an integral part of society. 
Any community can be likened to a living organism – growing, adapting, sustaining, replicating. 
All communities must grow and adapt; if they did not, they would stagnate and die. These 
adaptations, these pearls of wisdom, must be passed from one generation to the next, from one 
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field to another, and across cultural boundaries. All of this, a teacher can accomplish in her 
classroom. 
And yet, teaching is among the most underappreciated professions in society. From age 
five to eighteen, at least six hours a day for five days a week are spent in the classroom, under 
the guidance of a teacher. So much information can be exchanged, so much knowledge acquired, 
in this time, and this knowledge is not restricted to academics. An understanding of and 
appreciation for literature, for science and math – these are important, but also are the skills 
required to participate in the world to which these things apply. Communication, people-skills, 
sharing and cooperation, responsibility, independence, reliability – these are the things we most 
need to know, to be full and valuable members of our society. Survival is instinctual, but living 
must be taught. 
Whatever their reasons for their profession, all teachers have a passion for teaching. They 
like what they do; they enjoy the challenge inherent in getting their students (who, in many cases, 
would rather be anywhere else) interested and participating in engaging lessons, and enjoying the 
course material. Teachers can always know their job will never be boring – how can it be, with 
twenty-odd students in each class? Every day is something new. Additionally, teachers can know 
that their job is important, that they have done something worthwhile. 
So, why teach? Despite the hardships, the frustration, and the obstacles, teaching is a 
highly rewarding career: the change to make a difference, to affect the future in a positive way, 
to inspire, to connect to people every day in new and positive ways. Teaching is a chance to give 
in a way that no other career can match, to give everything: enthusiasm, energy, passion and 
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experience. It is also a chance to receive so much more: the respect and trust of peers and 
students; the chance to influence the way a new generation will think, the way they will think 
about and react to the world around them and themselves, and each other.  
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